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ITiis listing of claims will replace al! prior versions, and listings, of claims in the 
application: 

I . (Currently Aijfiended) A method of forming a metal layer on a substrate, rfie 
method comprising: 

forming a plasma in a process chamber containing a substrate; 



pre-treating the s jibstrate by exposing the substrate to excited species in a plasma the 
plasma : 

exposing ihe | 
precursor in_the absence 



pre- :reated 



substrate to a process gas containing a metal-carbonyl 
3f a plasmii: and 



forming a metal 
carbonvl precursor in a < 



1 lyer on the pre-treated substrate by decomposition of the metal- 
c leraical vapor deposition process. 



2. (Original) 
comprises a semiconductor 



3. (Original) 
comprises: 

creating a plasma 
Xe or a combination of ^o 



4. (Original) 
comprises energizing an 



5. (Original) 
energizing comprises apdlying 
frequency between about 



The method according to claim 1, wherein the substrate 
substrate, a LCD substrate, or a glass substrate. 

The method according to claim 1, wherein the pre-treating 



from a pre^treatment gas including H^, N2, NH3, He, Ne, Ar, Kr, or 
or more thereof; and 



exposing the substrate to excited species in the plasma. 



The method according to claim 3, wherein the creating further 
nductive coil and/or a substrate holder. 



The processing system according to claim 4, wherein the 
RF power between about 500 W and about 3,000 W at a 
0.1 MHz and about 100 MHz to the inductive coil and/or applying 
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RF power between aboif 
about 100 MHz lo the 



0 W and about 2,000 W at a frequency between about 0. 1 MHz and 
silbstrate holder. 



6, (Original) 
comprises flowing the 
1,000 seem. 

7. (Original) 
comprises providing a pi|e< 
mTorr. 



8. (Original) 
further comprises provid 



The method according to claim 1, wherein the pre-'treating 
ng a substrate temperature between about -30** C and about 500" C. 



9. (Original) 
comprises exposing the 
and about 300 seconds. 



10. (Original) 
comprises W(CO)6. Ni(Ct))< 
Ru3(CO)i2 or a combinatipn 

11. (Original) 
comprises a metal-carbon|yl 
two or more thereof. 



12. (Original) 
includes flowing the procjess 
seem. 



The method according to claim 3, wherein the creating further 
-treatment gas at a gas flow rate between about 1 seem and about 



The method according to claim 3, wherein the creating further 
;-treatraent gas pressure between about 0,3 mTorr and about 3,000 



The method according to claim 1, wherein the pre-n-eating 
silbstrate to excited species in a plasma for between about 5 seconds 



The method according to claim 1, wherein the process gas 
a, Mo(CO)6, C02(C0)8, Rh4(CO),2. Re2(CO)io. Cr(CO)6, or 
of two or more thereof. 

The method according to claim 1, wherein the process gas 
precursor and H2, N2, He, Ne, Ar. Kr, or Xe, or a combination of 



The method according to claim 1, wherein the exposing 
! gas at a gas flow rate between about 10 seem and about 3,000 



3 
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13. (Original) 
includes flowmg the me|al-caibony 1 
about 200 socm. 



14. (Original) 
comprises forming a layi 
two or more thereof. 



The method according to claim 1, wherein the forming 
;r containing W. Ni, Mo, Co, Rh, Re, Cr, or Ru, or a combination of 



15. (Original) 
comprises heating the substrate 



16. (Original) 
comprises heating the substrate 



17. (Original) 
comprises providing a prbcess 



18. (Currently Amended) 
chemical vapor deposition 
layer chemical vapor deposition, 
combination thereof. 



19. (Original) 
exposing, and forming arfc 



su ^strate 



pre^ireating the 
plasma, wherein the plasrjia 
Nc, Ar, Kr, or Xe or a coi ibinatlon 



The method according to clain) I, wherein the exposing 

precursor at a gas flow rate between about 0.1 seem and 



The method according to claim 1, wherein the forming further 
to between about 250** C and about 600** C. 



The method according to claim 1, wherein the forming further 
to about 400** C. 



The method according to claim 1, wherein the forming further 
gas pressure between about 10 raTorr and about 5 Toir. 



The method according to claim 1 » wherein the 
process comprises thermal chemical vapor deposition, atomic 
ii ef-p lasma enhanood chomical vapor deposition or «iy a 



The method according to claim 1, wherein the pre«treacing» 
carried out in at least one processing system. 



20. (Currently Anjcnded) A mediod of forming a tungsten layer on a substrate, the 
method comprising: 

forming a plasma In a proces s chamber containing a substrate: 



by exposing the substrate to excited species in-a in the 
is fornied from a pre-treatment gas containing H2. N2, NH3, He, 
of two or more thereof; 
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exposing the pn; 
the absence of a plasma: 



forming a tungsten 
W(CO)/; precursor in a 



layer on the pre-trcaied substrate by thermal decomposition of the 
tlhennal chemical vapor deposition process. 



2L (Withdrawn) 
a transfer system 



at least one 
substrate to excited speci 
gas containing a metal 
a chemical vapor deposi 

a controller 



A processing tool for forming a metal layer, comprising: 
configured for transferring a substrate wiAln the processing tool; 

procelssing system configured for pre-trcating a substrate by exposing the 
es in a plasma and exposing the pre-treated substrate to a process 
GLrbonyl precursor to foran a metal layer on the pre-treated subsiraie in 
ii|ion process; and 

configured lo control the processing tool. 



22. (Withdrawn) 
substrate comprises a sei{iiconductor 



23. (Withdrawn) 
one processing system cdntains 
NHa, He, Ne, Ar,Kr,orXe 
exposed to excited specie s 



24. (Withdrawn) 
one processing system ui{:ludes 



25. (Withdrawn) 
source includes an inductive 



26, (Withdrawn) 
source is configured for 
jfrequency between about b, 



treated substrate to a process gas containing a W(C0)6 precursor in 
and 



The processing tool according to claim 21, wherein the 
substrate, a LCD substrate, or a glass substrate. 



The processing tool according to claim 21, wherein the at least 
a plasma created from a pre-treatment gas containing H2, N2» 
or a combination of two or more thereof, the substrate being 
in the plasma. 



The processing tool according to claim 23, wherein the at least 
a plasma source configured to create the plasma. 



The processing tool according to claim 24 wherein the plasma 
coll and/or a substrate holder. 



The processing tool according to claim 25, wherein the plasma 
applying RF power between about 500 W and about 3,000 W at a 
1 MHz and about 100 MHz to the inductive coil and/or applying 
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RF power between aboijt 
about 100 MHz to the 



0 W and about 2,000 W at a frequency between about 0. 1 MHz and 
sikbstrate holder. 



27. (Withdrawn) 
one processing system 
gas at a gas flow rate between 



The processing tool according to claim 23, wherein the at least 
cjomprises a gas delivery system configured to flow the pre-treatment 
about 1 seem and about 1,000 seem. 



28. (Withdrawn) 
one processing system 
about 3,000 mTorr. 



The processing tool according to claim 23, wherein the at least 
pk'ovides a pre-treatment gas pressure between about 0.3 mTorr and 



29. (Withdrawn) 
one processing system 
and about 500" C. 



30, (Withdrawn) 
one processing system 
5 seconds and about 300 



The processing tool according to claim 21, wherein Ae at least 
ptovides a substrate pre-treating temperature between about -30' C 



The processing tool according to claim 21, wherein the at least 
eposes the substrata to excited species in a plasma for between about 
seconds. 



3 1 . (Withdrawn) The processing tool according to claim 21, wherein the process 
gas comprises W(CO)6, 4i(CO)4. Mo(CO)6, Co2(CO)8. Rh4(CO)i2, Re2(CO),o. Cr(CO)6, or 
Ru3(CO)j2 or a combinaiion of two or more thereof. 



32, (Withdrawn) 
gas comprises a metal-c^bonyl 
two or more thereof. 



33. (Withdrawn) 
one processing system 
at a gas flow rate betweeh 



The processing tool according to claim 21, wherein the process 
precursor and H2, Me, Ne, Ar, Kr, or Xe or a combination of 



The processing tool according to claim 21, wherein the at least 
cdmprises a gas delivery system which causes the process gas to flow 
about 10 seem and about 3,000 seem. 



6 
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34, (Withdrawn) 
one processing system c 
precursor to flow at a 



!)10 



gas 



35. (Withdrawn) 
one processing system 
a combination of two or 



The processing tool according to claim 21, wherein the at least 
firms the metal layer containing W, Ni, Mo, Co, Rh, Re, Cr, or Ru or 
more thereof. 



36. (Withdrawn) 
one processing system 
forming the metal layer. 



The processing tool according to claim 21, wherein the at least 
h^ats the substrate to between about 250" C and about 600^ C while 



37. (Withdrawn) 
one processing system 



The processing tool according to claim 21, wherein the at least 
h^ts the substrate to about 400'* C while formuig the metal layer. 



38. (Withdrawn) 
processing system provi|es 



39. (Withdrawn) 
chemical vapor deposition 
layer chemical vapor deijosition, 
combination thereof. 



40. (Withdrawn) 
one processing system 



41. (Withdrawn) 
one processing system 



The processing toot according to claim 2 1, wherein the at least 
Dmprises a gas delivery system which causes the metal-carbonyl 
flow rate between about 0.1 seem and about 200 seem. 



The processing tool according to claim 21, wherein at least one 
a process gas pressure between about 10 mTorr and about 5 Torr. 



The processing tool according to claim 21, wherein the 
process comprises thennal chemical vapor deposition, atomic 
or plasma-enhanced chemical vapor deposition or any 



The processing tool according to claim 21, wherein the at least 
iijcludes only one processing system. 



The processing tool according lo claim 21, wherein the at least 
iricludcs at least two processing systems. 
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42. (Withdrawn) 
source comprises a remc 
ECR source, a Helicon 
more thereof. 



The processing tool according to claim 24, wherein the plasma 
te ptasma source, an inductive coil, a plate electrode, an antenna, an 
\ /ave source, or a surface wave source or any combination of two or 
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